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Af£}£^^mizm^. m^bx%^\>\ m^t^m\zit^'-"^m^2 3X'n'^z 

tff^mtL^\ 7.\^yzi-ht£^^^ ^^r^m^mv^^^mu-^ ^ ^ s iE^^a 
M^mmbt=.m^. ^Mm'^\^±L. ^(D±iz^^^n^m(DiiAuyviB^x:^ 
mm^-^^i^0fjt%(Dft^ztt^x^^o mzn^M(Dmmi)'^m-tfjt^rz 
i^i^-fj^^^^m^^tfi^x^^. z(Dm^. jE^'^AM^m^-rnxm^brc^ 
. mmmiz^^mmw-mizM^Mm (ioo~2oo°c) ^no:ittimi^L\^^ 

yvxmwbtz^. ijiivhrnzMAL. ^mmz 1 2izmmbX7.\£yzi-h 
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(PEDOT/PSS) ^±mzmmQ 0 nmX^mi^Lrci^. '<-^g5 2 3(C 
MiibTSO'C. 1 O^^^T'^ill^, 2 0 0T:, l^^T'2^)^^b, S^lClff^a. 

^) Ltcim. ^m^5 0 6 R, 5 0 6 G, b 0 6 BKmmLXi^%izmtl^ 

, mmizBa'pm^^m^ti^^^Lx^^^m^. PEDOT/pss(7)Ei¥^3 

[0 0 8 5] 

ttc. PEDOT/PSS liiTo m^izm^-t ^ t mnm"^ s t u j: < ^ v^ 
Rm:i<^xmw^t^zt\z^^xmn^^m±'^it. nm. pedot/pss^ 

[0 0 8 6] 

tfc. ::^if>n-hiS^{c<fcUPEDOT/PSS$:^jlLfe^^, ^®{C^J1 

m^mz^^-t^z.tt'^nt.L<. mmmm.^ o 3 aT'OgTye/^^^^&^T'ig? 

[0 0 8 7] 

^11^5 0 6 R, 506 506 B, 506 E, 5 0 6H^CoV^T^ 
[0 0 8 8] 

#^)^g5 0 6 R, 5 0 6G> 5 0 6 B, 5 0 6 E, 5 0 6 H{Cli, #|&Brig?& 

^^^!M^^;^^*^^|gS$tlTv^§o ^cD^^ii^N;i/^*lj:«MS;$tiT^ ill: 

, ELM!i^*^^A$n;£:^# o^vTfs) ^mim^. z(D^mx^m^\:.n^^ 
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[0 0 8 9] 

^M^5 0 6 R, 506 G, 5 06B, 506 H, 5 0 6 E IZ'MI^ b tcM^M^M, 
#|g?:^1-eta!S^5 2 6 R, 526 G, 526 B> 526 H, 5 2 6 E SrXS 

, tr^\t^m^i^:^nmM.tb. z^fpvf^z^mmtf^^j^^v^^^m^jmbx. 

mmmz;ly:f^^mut^. zo-t^ztiz^ij^ jiv^n^^zfrnjiv^^izum 

•^hr:iELUn^mmf}^^m<Ztf)^X^^o tgg^5 2 6 R, 5 2 6G 

, 5 2 6 B. 5 2 6 H, 5 2 6 ElC{j:, ^ Jl-r:^^ h V ^ bXiS< Z t% 

CO 0 9 0] 

fi^l^^SOBR, 506 G, 506 B> 506 H. 5 0 6 E lC|gMf S E LM 

n^M's.mm-t^ztiz^i}. ELm^±i^tbx. (M^^mizita^) > 
^v^li7;l/;5J5- {M^Hfimizitm^. m^. (D^^^^tELm^^m^ 
t^zttf'^x^^o m?i\i. m^o^Ehm'f'^m^t^m^s ^11^5 obht* 
lE^mmMtr^itjE^^AM. m^^^oecx^^m (g) , figii^5 0 6 E 
xm^mmMtrz.itm^^i!^AM^m^kmMbr^^. mm^^^tMm^(DE l 

g5 0 6 RT'RM(Z)^«'77.^§:fflV^. lEILIfeitji* feliiE?LfiAJi, ( 

R) , m^mmMtrc\tn'if-^<^AM^m^mMb. ^]^^5 0 6gi?gmco^^ 

m^f-^AM^mrmMb. ^mm^o eBXB^<Dmm^:^i7^m^\ lE^mm 
Mtr^itiE^^AM. (B) , n^wMMttzim^'^AM^mmmmb 
rc.^> ^m^m^-ttiityji-^^-o^E hm^^m^zt^'^x^^o 
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[0 0 9 1] 

, ^i<DmmmTt^)i^izi,i.^mmv7^y (tpd) , ^2co^ir^4^;i/^ic« 

1 qgiC/TlFl^lg^^B^T'feSN i 1 e R e d ^mtUbt^E Ltfifh 115 0^^21 

ll3(Z>^^^:j^;^a<':f^)^^Al q3*^#||$ti, ll4^^)^^a^3i^;^^7!)^e>Al qg: 

N i 1 e Re d;i)^#||$tl. ^ 5 ^ A 1 q g^^^HS 4%, S« 

o 

[0 0 9 2] 

0 7:!b^f)ijj?i^5 0 8izm^%imm-tSo 

[0 0 9 3] 

mm^M^^tcmMmz^ijm^^tis^mm (MgAg, Mgin. caPg. 
LiF, c a3N2^ifa)-ir^> tfcitMrnmo) iM^L <it2mizm-r^7hmt 
rj]y^=^^i^t^^mmmiz^i)m^htcm. tt=.\tzi[i^0mmm) r-feSo 

[0 0 9 4] 
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[0 0 9 5] 

^ztff^is-tb<. ±B±mm(^m^ (inm-ionm) , ^\^t±u±mm 
(Dmm (1 nm-i 0 nm) tmmmmmt(DmM^mmtt^zti)^ts-tb\>^ 
o zom^. ^m^M^^x^m^5 0 9xmmmmm a to mit^y 

itmm (zno) p(ot£^m^m^tM^\\ 

[0 0 9 6] 
[0 0 9 7] 

tfe. Jijzl^5 0 stciS^Lfe^l^^s 1 3tcjiiibTM^t;^^J^, ^fefiM'fb 

iP'f[:S^my^?^^J^'5^Mli$:^^tfeLT^i^:L/Tt;i:V^o ZlZTftt. ^1^^5 13 

ztiz^r^xmm±izmimmm^mmt^ztti^x^So ttc. mm^±m^ 
t-t^mm (Dhcm. cNm. yejiyyTsiij-^ym) ^ummtbxmm 
bx^^<. wim. cvDm^M^^r^^mm^m^ix^^^\ ^-<^^>k^^ 

F^^XVCVD^, V>f ^□jtCVD-iSS, S^■t^>f ^ n h D (ECR) 

cvD^^, my ^ ^ :^y hcYum^jtE) . mMi^m. -r^rvif- 
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8 0-1 oo%x^hzt^nh. -si^%\zn\^X^W^h\t^U%0m.'&miS^ 

5 0-8 Q%Xlh^Zt.^nto 
[0 0 9 8] 

xk\^X. Ehm^ii^'f^WL-^t\.fc^^^±%\zmn^zht^<. iii^^5 0 87b^ 
CO 0 9 9] 

T, m±mm.\zEhm^%'^nnhnf=.mm.tm^t>^^fc.^o^iy'-}\^n^W'^ 

^tC|g!liM^^t-tT=fci:V><. ^jS, Z.ZX\t. M±mmzi/-)\^i^^m^Ltcm 

[0 10 0] 
[0101] 

1 4y^)^^mm^5 1 9{cM^tbT^yaii-, 

[0 10 2] 

i:;()^«rigi:'&<6o ^fc, #^^^5 14, 5i8icfeVNTli, :*:^ET'0 



2 7 
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z 6 6 / tj a 



[0 10 3] 
CO 1 0 4] 

S: It ^ 3l $ it T m y m ^ S: b T V ^ S o 
[0 10 5] 

ttz. m^iz^tmMmuxit. mmtLxmrnrnmrn-fymii^nr^mm^m 
Ah. mm^t^m^^tim^m^Lfcn> ^mm (ai, Ag) tf^^f^^mm^ 

fe, T®mMM®ELii^i:«, mmit'^mMizi^^sx^i::^rc^%%:mmnmx 

a 

[0 10 6] 

^mmm i ] 

[0 10 7] 

^■r> l^^l 0 1 ^bT I TOTbU 1 0 nmfigMStlAc^SlC, lE^^AUnX 
^^my^Ui/7^y (lifSI^ : C u P c) $:2 0niii, lE^mm^X-^^A, 
4'-i^x [N- (i-:^7^;b) -N-7x-;i/-T^ -if:7x-;i/ (BS 

a-NPD) $:30nm. «^l|ji'f4|gy6^l^-e&-S A 1 q 5 0 n m, M 
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[0 10 8] 

rkK. 7^y'fb*;i/i/'i7i:s$:2 nm. r;v^ -"t^ AS: 2 0 n nifiKllL/> 7n-x>r 
yirmmiOAtt^o ^tblzm^mmn^Ml 0 5tLX. AlqSrlOOn 

AS 1 0 0 nm^Hb, E L^^Sr^So Z<Dm^ltm4: (c) ^MM 

[0 10 9] 

[0 1 10] 

Litmm 1 ] 

-ftStiD^. riTO(llOnm). \CuPc (20nm)\a-NPD 
(3 0 nm) \A Iq (50nm)\CaF2(2nm) \A 1 (1 0 0 nm) 

[0111] 

t>*>, ri TO (1 1 0 nm) \Cu P c (2 0 nm) \a-NPD (3 0 nm 
) \A1 q (1 5 0 nm) \C a Fg (2 nm) \A 1 (1 0 0 nm) j 
$:^"r -5E L^^=bf^|^bfeo Z(Dm^itm4: (b) (^^^{C^|S1-^;i)^, 
, ^^B iiia^-t-So ^fe. H^(Z):^^$«2mm^7?$>^„ 
[0 112] 

[0 113] 



2 9 
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immm 2 ] 

[0 114] 

^^•D(Z)#jtli, riTO (llOnm) \CuPc (20nni) \a-NPD 

(30nm) \Alq (40nm) \BCP (lOnm) XCaFg (2niii) 
\A 1 (2 0 nm) \Au (2 0 nm) \A 1 q ( 1 0 0 nm) \C a F2 (2 
nm) \A1 (1 OOnm) j tbtc ttcL. m^EO^mMt^ UTO (1 1 
Onm) \CuPc (20nm) \a-NPD (SOnm) \A 1 q (5 0 nm 
)\CaF2(2nm)\Al (20nm)\BCP (100nin)\Al (1 
OOnm) J tbt^o miF■Di5^XJ^m^E^Z^^1^^t^-JVZ^'Uy 

[0 115] 
[0 116] 

iitmm 2 ] 

^^^CJ;b/<T^<Z)^j?^C%:^)^;()^t>^T. E L^^^ J; U ^Igl&SBb^^j^igTI- 
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[0 117] 
[0 118] 

immm s ] 

[0 119] 

"f-mj^m^MZO 5i:bTBCP$:10 0 nmfi^ilb, $ e^lC^n-x-f 
@2 0 4 i:LT> Al : L i-^^^2 0 nm^mt^o 
[0 12 0] 

NPD$:30nm, iETL^Att^J^T'^S C u P c $r 2 0 n m^k^ML. n 
#|g^M2 0 3 ^M^-t^. mmzmmz O l ^LTAu§:2 Onrng^^M-t 
sr<ii{cj:»;. *|§0^(Z)ELm^$:#-5c ±mm (AuM) ;^)^ 

[0121] 
[0 12 2] 

128 (A) ^%mu^^t±^m. ms (b) ims (a) $:a-a' xm 

mm^h so 3\t^~hit^mmmm^x:&^o tr=.. 8o 4itm±mm. so 

nTV^§o e>-;i/M8 0 5Tffl*tlfe|^{a!l(Z)^r^li|g^M8 0 7 {C J; o T|^*J& 
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[0 12 3] 

So 

[0 12 4] 

r;^ic, m®ip^i^cov^T|gI8 (B) ^^\,^xmmt^. mus 1 o±izitmm 

1 «n^-v4^;i/i![TFT 8 2 3 t l> ^JVMT F T 8 2 4 t.^m^'^t>-^r=.C 
[0 12 5] 

ttci. mm^&o 2id;;^-f ^i/f->^MTFT 8 1 1 nmum^TFT 8 1 

[0 12 6] 

3c:T*iisi(^m^8 1 3*«ggMmfiii:-§ijm^<s j:e>ic?^fii$ti, mom 
m (I TO (mit^yi^^y^mitp^^^^) . ^fb>f >i?'i'i^m^i:Mii&^^ (i 

ngOg-ZnO) , mitmm (ZnO) ^) Zl b V^o 

[0 12 7] 

HKom^ (isa) 8 1 zcDnmzimmm {ny^. mm. mm. ±^ 
tfc. mmm8i4^mitr)]y^-^2^m. mmitr )i Am. mm^^ 

[0 12 8] 

tfz. mi<Dmm mm) 8i3±ic«, mirvx^?:mv^fe^^^^> tt=.it 
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0 3, ^n-T^-f 0 4, ^i:Z>*«^^#itMftfjji 1 0 5©H0 7b^^^-5 
m(hZ.}L-k^-t. ^^mz\%. ll^g^5!I2T'3tLfcj:e>^«3i$:?^^•t4^^^J:V^. 

[0 12 9] 

^il^b-^i^^-^tfMs 1 5±icii^2(^m^ (mm) s i e^^j^^^sti 

■So mmtLXit. 'tfc*B9l^(Z)/^$V^#f:^ (A1> Ag, LI, Ca, tt^ltZ 
tl^0^^MgAgs Mgln. AlLi, C a Fg. ^fciiCagNg) 

tl^^<l;v^, 3^LT> mioynm mm) sis. ^mit^<^^^tiMs i 

Mm20)mm (mm) s 1 6 ii^<of£^:^nm(DE Lm^ s 1 8t>^j^^-^n^o 

EL^^-8 18li, gI8iti(C^bfe^PP^|HlJC^^1-So r^T'liE Lilies 1 
[0 13 0] 

E L^^-8 1 8 ?:f*iht <g>fe 4?) (C^MJiS 1 7 $:?^^^-t -So Z(DUmM 8 

1 7 i:L/Ttt;^/iy (dc:^^^r F;^^) ^pc vd^^cj: y#e>4x^B 

itmm t fc itm^m^mm ^ tt^ mmm. t tz. itmm ^ tt^m 

[0 13 1] 

^fe, E L^i=-8 1 8S:i*ih't'5fei?)lc;fC?Sft^^#ffl^TT'i/-;i/M8 0 5 

(CJ: 'JM±«^8 0 4 t5f±S«8 0 4fcij:^i?)+)-> K^'^;^ h 
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[0 13 2] 

iS^:k^WL^^^M^(D^. FRP (Fiberglass-Reinforced Plastics) , 
PVF (;J<U tf-;i/:7n5>f F) , v>f5~, :r.y(.^j]ytrz\t7^ V J]y^i!}-^ 

[0 13 3] 

St*- 

[0 13 4] 

09 (A) (i, |g3^^g$:^-r±®Ef, gl9 (B) itm9 (A) ?:A-A' "etl 
^L/fcElT®l2lT'S)6, }^MX^-^nr=.9 0 1 liV-7>M#«Slgi&taii&> 9 O 2li 

, 9 0 5»||i(7)t/-;i/*tT'fey. ^ia)e/-;^^9 0 5T'H*n7^P«il{l!lii, 3^ 

mi^mm^^nt^t=.i^0^^^y':fm^^^-^nx^^^. 

[0 13 5] 

^fe, 9 0 sit'j-7.m^mmmm^Q 0 i;Rt>*>!f- hm^iiigi&iii5&9 0 3 

U^i/zfJlZ/Vyh'^-^v h) 9 0 9;{)^?>lff';r^#^^'n'y ^'^■tlr^t^flK 
§c fj^io. ZZX\tF PCLtimB-^t\>X\>^tj:^^ti^. Z1®F PCtCli:/U > hid 

(PWB) A^^y'f^f^■^?>^lTV^T%mv^, 

[0 13 6] 

r^tc, m®^^i^ct^v^TllI9 (B) ^^\^xmmt^o mm9 1 o±izitmm 
m^jSiV^mmmm^^tix\<^^iiK zzxi,t. mmm^tbx)^-:;^m^^^m 



3 4 
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miamg o i tmrnm^ o zij^B^tixi^^^, 

[0 13 7] 

MTFT9 2 4 ii&^*i'^t)itfeCMosiass&7b??^^$tiSo mwim^^ 

J^^t^TFTits ^A^0CMOSm^. PMOS|lIg&%b<liNMOSIlIji!&T' 
[0 13 8] 

H^^9 0 ZitT.^tv^y^fMTFTQ 1 1 i:, mM^«TFT9 1 

2i:^(7)Ki/-r>ics^6«>icg^i^$tifemi®ma (^a) 9 is^^amm^ 

mmiZ^i)m^-^n^o «WJMTFT9 l 2 ^LTlin^^:^^;i/g!!TFT"e 

fz.t\ 3o, ^felj:"?-tlJ^Jl±(DTFT&Jgl:, MVNT=feJ:V>o 
[0 13 9] 

Cl^trlilll (Z)«®9 1 3?&«TFT(D K U-f >i:i[g^g§bT^^'5#^i:4^oT 
figi^i:-tsmi:^'ft:^^>l^^c^3M^xii:-t-5^. K^i: bT(D^m%®<. 

X^^. tt^. ^l(Dli^9 1 3li, ^PAm> 
. ZnE> P t|^;5:^*<^#0^brt)J;V^b> 3M^^^±<^)«M$:ffiV^Tt;cfc V\ 
[0 14 0] 

ttc. mi(Dmm mm) 9 1 3(Dnmzimmm {Ay^. i5gM> itM, ±^ 
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[0141] 

m(Dmyt^y ^ V )v^M^^r=.m^. mm^^ 1 4 <D±m3(D^izmm^% (0. 
2 /i 3 m) ^^t^mm^wr:^'^^z.tiimtb^\ tt=.. mm^^iA 

thX. myt^0mz^'DX:r.^y^^yhlZyf^mm^ttJ^^^:i!m. ^VMi^^lc 
^-oX:r.^:;^^yhKmm^tfJ^^Mi^m(D\^'fn%m^t^Zt.ti^X^^. 
[0 14 2] 

m^tt^ mm. tr^immmmmii^^f^^ummxm'Dxti^^^ 

CO 1 4 3] 

tfci. mi(Dnm mm) 9 1 3±izit. mm-TT.^ ^M^^r:Lmmm. trcit 
. %%mm\zi^\^hMm\t^m^^tim'^ 1 ^>L\t. mi\zi^vi^%^n%'mi 

03, 7n-x^>^«^l 04, 0 5<^^o*>^;&-5 

[0 14 4] 

$?>tC, ^m^tl§:-^t^jl9 1 5±{Clj:||2a)mig 9 1 6 7b^?^fi^$tl 

So ^MilUTli, >a:*KiS®/J^$V^^^)|8^ (Al, Ag, Li, Ca, ^fc\%Z. 
tl^(D-a-^Mg Ag, Mgin, AlLi, CaFg, tfeliCagNg) 
tltJJ:V>o r^T'li, l§^:^^^ii1--g>i:e)iC, m2(Z)«^i 9 1 6hbT 

, mM-^m<\.fz.^mmm.h. MB^#«m (ito (^^i:-r>$;'i7AM^b;?.x^ 
^) , m'c4yv'^hm.\^m^'^^ d ngOg-zno , mwmik (zno 

^) ilO^M^r^VA^. ^e)bT> ^1(D«^ (mii) 9 13, ^^>fl:^ife§:^ 
tfjf 9 1 5, ;&t>*m2(D«^ (I^M) 9 1 6 75)^b^S*|§^(Z)E L^^='9 1 8 
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[0 14 5] 
[0 14 6] 

tfe, E 1 8 §:i!fji:1-^fc55JCM0>9^aJi9 1 7 $:?^^-r§o ^(^^0^ 

UmM9 1 7i:bTttXyl^y^j^ (DC^^^^RF^^) ^ P C VD^IC j: 

mm (^Vi'^^K^-f : DLcm. mitmrn-. cnh^sj^*) . 

[0 14 7] 

0 5, S2e/-;i/$*9 0 7{Cj:^;t^JfcS^9 0 4 $:g^ft;-^tDii:5o J&fe, Hi 
-JlUQ 0 5, m2i/-;i/*j9 0 7 i:LT^iXrf<df^>^tffil^fflV^S(Z)*W*L 

mi S/-;i/*t9 0 5, ||2>>-;i/=^9 0 7ij:T'$-S;tn^7Ki3^^iE^^ 

[0 14 8] 

J^CDflB, FRP (Fiberglass-Reinforced Plastics) , PVF (/t? U If — n 

$:Mv^-5c:i:;i>^T'$-5o H i 9 o 5, ||2 i/-;i/M9 o 7 $:Mv^ 
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[0 14 9] 

t^ztiz^i). ELm^^Mfi'^%±izmmt^ztf)^x^. Mti^^yi^^^ 
^mm i: o r=.mmit^mm(D^i\: ^u^mm^^mxt ^zt^m<zti)'^X'^ 

[0 15 0] 

1110)^^9 1 3 iibT3gH;3#Sjl$:MVAtil«®^3^M®^^^fi?: 
[0 15 1] 

[^iiM 6 ] 

mmm4^mmm5x'7!t^r^:^mm(Dm9tmmt. ##*u;^)U^^±^c, #^^3 

bxAvi'v-^mMt^ m^mii^ (d^^/^ mumM^ izmbxit. mmmtiit 
timm-^izu^t^ immmMmz*)iz<\^) r^it,. mmm&izmM^^^^m 
(D^^mm.\tmi^xmMx:&^. 

[0 15 2] 

m^nmtr=.itm^mm^) ^if^^^^f^^tiSo ^nb^-m^mi 0, gii 1 

[0 15 3] 

miO (A) ij;;l-y:h;i/n>t:'n-^T^U, ^ii^lOOl. lij^A;^ilSlO 
0 2, ^^|f|J1 0 0 3, :Jlr-)K- Kl 0 0 4#$:'^t;o 
[0 15 4] 

mio (B) lifcfT';r:^j^^T'&y, *#;i 1 0 1, ^^mi 1 0 2, W^A;^J 
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gpi 1 0 3, ^#X>f 1 10 4, ;1>y^U - 1 1 0 5, ^^BP 1 10 6^$: 
[0 15 5] 

miO (C) it'^A^ j]yuyifa.-jx (^-ifVl/H^tfo.-^) T'feU> l 
2 0 1, :*:*^BP1 2 0 2, ^l^gPl 2 0 3, ^f^X^f^yf^l 2 04, 1 
2 0 5^^^ti. 

[0 15 6] 

aio (D) li>^n^^A$:iBi^LfclSi^^#: IBi^^#:i:i*/S') §:Mv^ 

-5>^l/-^-T'feU, *^14 0 1, ^5^aP1 4 0 2, Xtf-*^1 4 0 3, fB 
i^^^l 4 0 4, j^^-^X-r^yf- 1 4 0 5^$:^t^o ^fe, 30)3^ I/— ^-«iai^ 
^^jsi: LTD VD (D i g t i a 1 Versatile Disc),CD^ 
^MV\ W^^«^B!fclii^K^>5f-A^-r>^-:^^'y h$:^f "^^il^^T'tSo 
[0 15 7] 

mi 0 (E) 2^<*:l 5 O l, ^^iJl 5 0 2, ^IS 

Si 5 0 3, 5 0 4, ^#gp (m5^L^V>) ^^^tlo 

[0 15 8] 

011 (A) liM^SIST'fey, :*:^1 6 0 1, Wl^ms^BPl 6 0 2, W^A 
;d§Pl 6 0 3, m^^l 6 0 4, ^f^;^>f *y5^ 1 6 0 5, T>5^-^1 6 0 6,® 
mXM^ (CCD. -r^-e;-fe>-!^^) 1 6 0 7^§:^tfo 
[0 15 9] 

mi 1 (B) itm^mf^ im^mm) x-^y, :*:^i 701, ^^gpi 702 

, 1 7 0 3, fB'li^^^l 7 0 4, j^f^X-r ^y^ 1 7 0 5, Ty^-f-l 7 0 6^$: 
[0 16 0] 

01 1 (C) liT-V 7.>^l^-f T'&U> *^1 8 0 1, ^W^l 8 0 2, 
1 8 0 3^$:-^t^o 
[0 16 1] 
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